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(54) LIQUID COMPOUND FERTILIZER INHIBITING GENERATION OF PLANT 
DISEASE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a new heat-resistant microorganism 
comprising heat-resistant Bacillus amyloliquefaciens capable of being proliferated 
at a specific temperature or higher, capable for producing cultured products 
enabling to inhibit the generation of plant diseases, and useful for liquid compound 
fertilizers, etc., from an animal organic fertilizer. 

SOLUTION: Heat-resistant Bacillus amyloliquefaciens (FERM P-15796) capable of 
being proliferated at temperatures of >50° C. The microorganism can produce 
cultured products capable of inhibiting the generation of plant diseases. The 
cultured products can be used as liquid compound fertilizers, leaf surface- 
applying liquids, etc., to inhibit the generation of the plant diseases caused by 
microorganisms such as Fusarium, Rhizoctonia, Pythium or Verticillium and 
healthily grow the plants. The heat-resistant microorganisms are obtained by 
gathering a fermenting animal organic fertilizer having a fermentation temperature 
of 70° C, suitably diluting the organic fertilizer with sterilized water, culturing 
microorganisms contained in the diluted fertilizer at 50-60° C by a plate dilution 
method, screening the culture product and subsequently collecting the produced 
colony. 
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tt. f -i is <) v Atttc <sr©« «c j: -.T^t sffi^ 
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1 

T~?JO l J try r -te>^ (Bacillus amyloliquefacien 
s) . 

H. 

cw«3i4] fnewmnBiw. WH^yjA, mat 
cwwr^ s tt 6 »« n s i ««±* & 

8 %<D »; $ 6 CC^rt* C <b £ift*33 2 - 

5 ©C^ti3&>«CiBtt<D«»tt*KI*. 

[mwvmm&ffl] 

[0 00 1] 

A (Fusarium) 'J b~T (Rhizoctonia ) 1L 
t">"^7 A (Pythium) 8L ^-r^^'i^A (Verticill 
ium) ffl. ^^^M^;* (Ophiobolus) ffifc<fcO*/£ 
/diXhU^h^^^ (Streptomyces) StCctor^l 

[0 00 2] 

^^ois <±«) am. w»w&. 

[0 00 3 ] CSUfcWSiWKTSfcftK:. 
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IBSHcWOTtt. TPN k * + x*w/- 

[0 00 4] tecfctf D v * 

[0 00 5] 

tcf tftft*qfe< . ft*WHIttc* D tc < l> & i> 9 NU 
sW* S. fl6<Z>JB*tc« C ft 6<£>cfc 9 «crajB*«tt^* *> © 

[0 00 6] «fP»*SSWS-l±Sfefit>CC«. HJB 

IBS. iKfMBfck g^K4^ i' $ n t 

■E©«t9-tt^JPIfF*l»l»r*ffifflt : »* , **>©«»l6 
30 *rci»ttl». 

[0 00 7] $ tt»±««S»©«4*«. ±^4KD 

**«tO c, 7 h V>«C«fc->t:«lftS*lt:i»S (D. M. Huber 
andR. D. Watson, Annu. Rev. Phytopath. 12:139-165 
(1974)) . t»6«. CCO#R^<D^-C. ^<7>^^3F3E 

[0 0 0 8] 

MSI(c J: o r 5 1 c S ft hffi^ZffiBV # 

JR^^Ify^A (Fusarium) Bfccfctf U V* h -T (Rh 
izoctonia ) SKJ: -^rg|#@C 3ft5^«Sr«4>Sii 
?,Ci. tecfc^T^^r^rSSSSR^fc'^^A CPythiu 
m) A is*) OJ* (Verticill ium) I, *V A 

50 (Cphiobolus) S. fcJ:W h U7>7>f-fex 
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(Streptomyces) fflfc cfcoTSI*iBC Sft4S!««:«4> 
[0 00 9] f 50-Cfei 
X (Bacillus amyloliquefaciens) "C&& 0 ±12^^^^ 

[ooio] *sei8©»zi(D««tt. ±BawaMS><*JU 

[001 1 ] tit. ±SBiBBBBa*». ffi^^ U "JA. 
fflth'J^A, fiHK*n'£'9A % iHHl^y*V'>A, 

ffiRte* West a. tefbrv-fc-^A, v>m 

6 jsc e>a ft a 1 ««±*» 6ttsfe©t*^ci 

[0012] ±Kffi«Ste'<^u 

tWRfctt. 1 - 511%©l8ffiSSiS$/d3: 1-511 30 
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ft& 0 £66C. JJffl«ffi»ff*<*». 5-Kfl»%©* 
[00 13] 

[M9i^>Xtk0E>efll] JUT, #»B©*»#iS<&*6£* 
[0 0 14] *»«<D±EiM»tt^<^^^«. fflt&W^ 

#RU ?«ft«ffit?lSffi**^ f >; - - > ^ U-Cff)^ 

[ooi5]*t. s/^-uccPDA«*fi*^nrf¥« 

[0016] ^ffi^±Cc^toti/cnci--* % ^«>K 
[0017] cflOcfc^ccur^astifcBcco^rw^ 

[0018] 

[an 
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D'J^y-fey^ (Bacillus amyloliquefaciens) tP\ 
{C199e^8^2lBfC»ftS*VCl>S (FERM P-15796) „ 

[0020] 7 if »; ^ A (Fusarium) ffi&£^7&£IS"C£> 

&£ v 71f y *2 A * t + A (Fusarium oxysporu 

m ) , 7if y ^A • V^x (Fusarium solani ) . VI? 
y^A • U-fe'^A (Fusarium roseum ) *5 J;t>'-7 if y ^ 
A • r* V ^ r> A ( Fusari urn "lateritium ) frif^r^Cf 

awe. »±»^(D*^«»a>«i&*5-c#tt<tto. » 

[0 0 2 1 ] y^h^r (Rhizoctonia ) »J V 

h-r •-'^f 37 (Rhizoctonia bataticola) . 
yv/^rXT* 1/^^37 (Rhizoctonia lequminico 
la) , »; b~T - *U1fx (Rhizoctonia oryza 
e) . y bx T • 77^ (Rhizoctonia solani) , 
^>cfcc>'y hxT ■ 7 'i^A (Rhizoctonia tulipa 50 



rum ) % y % /£ hxT • 77*'J7 (Rhizoctonia fraq 
ariae ) . tecfcO'y h XT • -fe^T V X (Rhizocto 
nia cerealis) ft W&C <h**C#£. Cft6cDffl 

[0 0 2 2 ] k'^A (FVthium) 
y7^B©PythiumJR(Oa(3[>«:«;rftO, f^WttSil, 
~C^. t'y^A - TV tXt^U^^A (Pythium aphani 
dermatam ) % fc>>^A • ^7^tr^-feT^A (Pythium c 
ucurbitacearum) , b'V^A • f^'J ttA ( Pythium 
debaryanum ) . t'v'^A • ^^zi^A (Pythium q 
raminicolum ) , b^>^A - ^y y^^x>->X (Pyth 
ium horinouchiensis) , t'^^A-^C?^^^ (Pythi 
urn iwayamai ) . t*>"^ A • ^^-r ^?A (Pythium padd 
icum ) v t*^"^A- -fU^^u^X (Pythium irregular 
e ) . fi/^A • XtVif A (Pythium spinosum ) U 

[0 0 2 3 ] J*—?- 4 (Verticillium) ^(i, 

"C^, — is*) 0 A • T^^KT h 5 A (Verticilli 
urn albo-atrum ) . f-ry'J'JA • ^'J7i (Vert 
icillium daliae ) tti'^feSo Cfl^t v-^^V 
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[0024] A ^^7, (Ophiobolus) ^PSI 
v^^K^X ■ V "7 ^ — X (Ophiobolus qraminis ) ^ i 

[0025] X r l/7'F7^^ (Streptomyces) ffi 

•^X (Streptomyces aureus ) v X r U:7* h -feX • 
>X (Streptomyces qlaucescens) k X h U 
* ^'J-fe^X (Streptomyces qriseus) . 
fcJ:c>'X r * X*7trxX (Streptomyces 

scabies) ft<!:W5C^t«, Ctl S©*tt. 

[0 0 2 6] StftifftSSB. is* - \sfo<D¥-m&mc_tCC 

pernor zmvmzm&t&mLxism? &c t*i,> 20 

[0 02 7 ] ±M<DWtoM%<o 

&o *fm#«*ccw. *»eB<D^9 i Jux©Bf*te«fcc/'e© 30 

[0 0 2 8 ] WTLtf. Btt*JBt»*SteK:«\ #«9§<E> 

30~~37°CflK, «F* b< «35'Cttift(DiaKr\ 2 

^H^Ov^^X^Mi^lgST^cb, 1— 5xi(fcfu 40 
/mL ©BjtCDSlHSSrWSCt^r*^. 

[0029] c©»*«:*tf 

^W$£f#£C<t#-Cg-£ 0 tfflxJ^ S.OOOrpnfClO^fal 
l[®S?k^tt]X.r, 4— 4.8X10 9 cfu/mL <D@H*^Wffi 

<t-TSCt^r#4. CCt cfutt. aa~-'Bf$ ( 
#{4 (colony-forminq unit ) (0ES-^r*5 0 

[0030] «^^fflo^r^Mffi^>Ptr^Sfii^^iJ5i 
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iSx+x • tju^s >, Pax^x - ^>-^ r 
tt£ft*tf5C4*S"C*6. 30-37"CfI@L » 

g U < B35"C#ifi©«fltC. 2-3 BfflSKff 5 C <t 

# % aMia>4*±»a["C**. Win ^»-n/x> 

5 5c, 1 — 5 x 10 9 cf u/mL <DMMcoeS® 
[0 0 3 1 ] c©M»*»iR*fc«««W*. aiSfr:* 

[0 0 3 2 ] 0.2 mL<BBft^W«Sfctt*S*B8 

jgsbr h^r • v^x^n^t:^ rts 

6mmC0n;l/^^-5-rfT^^#, CMPDA^M 
[0 0 3 3 ] C<D*S*, *»Bj<D/^^;u^ii«. ±®o 

oc, coifte, ±&<DmwffiWM<Dmt£W$ (popuiati 

on) 4*6 U cti6©JH : F«**«i*(l'r*c<t 
[0 0 34] ±IBOJ: 5CCU"C»6tlte*»W©'<^^ 
4o J: c//* tettT >^^7 MBBR*«ttrr 5 c t K J: 

ffl4»(oaWCc^S3&RE^^a-t?*0. 511°/o^Sx. 
5 t*tW^E«**-caa^O 2>tc&. 1 - 511% 

[0035] iantiin s«owffi*«ct*h 

sratot^ A(*W«ctt. B«^h»; 
[0 0 3 6] T>*^T»SBR£«:. §I©7>^7 



« 
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9 

^A, mtT>*=~^^. y>l£lT>^~^A % y> 

<br>*-SA*flyflTSC«fc**. *s***.fctfy>»* 

[0 0 3 7 ] ±ia©**a^lE»W, S <=>K. 5 -lOffl 
S%<D# yfc«fcc;/*/ctt4^8%<Dy 6(0$ 

^CcWJSRT5«:«^^JBr*9, Sfc. ioMS%£ig 10 
TLZtMffltteZo CCD^WSr^y £^3tf6/t#> 

[0 03 8] y >i©Ml^ 5 *fi%*8|-C««JB5© 

^wcciK«&u>««iE«*^^sr*o, s/c ioM 

±E©y>&7>^-£A*j^TS»& 
oca. c<Dgs»oacci:or, y >&^rs#5~io»s 

c 0 0 3 9 ] ±ie©s*. #y, y>Btes$H*. ±ao 
/dt^^n-en^^ai «c £ <£ 5 ttmfta it & £ 
<> rfjRdnri^asRHEW. * ! ;m*4. y>«tiB**«t 

[0040] &$m<Dmwm&mmt. ±m<D^ >> cc o 
xmtctgmwte £ ov * tc «m**w?Kioo sasscc . 

J^^SR*fc«T>' : &^.TSia3R©d«^5'-lQa* 30 

y fei^/^/cU y 5 -iohm% t KZ> j: 5 

oc\ ±ib# v&mt&m±M* y >«*fffb£«*>6 1 

[0 04 1] «±©JS»*dtr«(*«*ll5f*tt* W*. 

100 (ssaccftfiu-cfleflirsi, ^fj^io 

<*g¥ (population) C AO 

[004 2] ^/c y h-7Kfc<fc£ffi1^WCC*t 

urt>sjiJft*7n-r. s*>*t\ ±iB<D®<*^jem. % 

[0 043] $ *>&c\ ±fB«fl«^IG»** 1 LCC*tl 
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[0044] 
Bit 

( 1 ) X£Mj-->^ 

«Bi^^70'CO»*ittS*©itt1^«IE***aE 3 30cm 
^SScmCO^^-U^PDAtgifelSmL^rAnr. ^FffitS 

[0 04 5] ( 2 ) 

( 1 ) rf¥«L/fc**ffle»cce^r»«b, cco$4® 

J^foT. - 4 U *) &y r X (Bacillus amyloli 
quefaciens) £\a]jfLL>tc 0 

[0046] (mmmz) mm^^^^^m^^ 

9 ig^ 0 , 4 - 5 X 10 9 cf u/mL Offifi<Di£»$9£t#/c 0 
( 2 ) C <£>f£^%50ml_£: t *) s 5 ,000rpmt?10^ra^^ 0 

a»7k50mL*»D^r. 4-4.8 XiO^cfu/mL <DMM<DM 

[0 047] (SeS6W3 ) Sli^/lM«:*f-r^t£Ci^<D 

(1) fccfcO* (2) vmtc s 

«*cSrt-5Stjt**»^yt. ±IB2o<7)f*f4^. as 8 
nrfDZffiTJ X^CC0.2mL rlM^-fchC IftSIKf* <b L 

PJ^^C0A#3Otl^«^10Bg^tfo/c o CKDPIifc 
[0 04 8] X h U^h^^-te^flStt^ffl^JSI/Sfi 

# 3 *> 6 tl^MS^cOJSfix* ^ i¥ffi U /Co 
[0049]xH/^h7>fwi» 1 ^^^-f^eHrt 
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tc a CC<C±MZ<DT4 A?*3&m>?:. ±MKD£*>t<C * [0 0 5 0 ] 

tc 0 * 

U^r^yfeVX (Bacillus amyloli< 



jciens) 





ffllh#£/ctt[^R0*£ £ (ran) 






f. sp. ??;*y^A 


35.9 


30.1 




28.5 


26.5 




19.8 


19.0 


Vl^A " ^U7x 


28.8 


24.1 




31.4 


30.8 




20.5 


19.2 



[0 0 5 1 ] S2CC7ftOfccfc9K:, WX-77>fn 
ffi;fr£*nO* ^ * ;U x Mtti5 J: 2>v < * ;U x fitter* 



* [0053] cn6©wi^R4«, «T©i5fta 

[0 0 5 4 ] 
[«3] 



§ Ja j£ # 




tt # 




& m n 






l 


2 


3 
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5 


6 
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8 


s 

i 




100 


100 


100 


LOO 


100 


100 


100 


100 




20 


20 


18 


18 
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»; >K7>«^a 










10 


10 


10 
8 


10 
8 




ig*b*'J^A 






10 


18 


8 


8 






ft 




2.5 


2.5 


3.0 


3.0 






















2.0 


2.0 


4.0 


4.0 


& 

% 




9.0 


9.0 


5.0 


5.0 


2L0 


2.0 






v 










5.0 


5.0 


5.0 


5.0 



c o o 5 5 ] (mmms > WdAoym^mmm^ir s 
t&ttf- 1 

ffll^T. + a-*} ') ~? 2>%tlMWl (Fusarium oxysporum f. 



sp. cucumerinum ) ICttT ZShgkZIM^tc. 

[0056] t^ 1 ? vohnmmz?t£M*-zi*z>tc 

te. JWttW*. T-|S-CiSBl/fc25mL<D->'J>^ (f~ 
50 l5Xio 5 cfu/mL ^ Uo$gd^<Dj}S^!K?i$t 
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13 



14 



[0 0 5 7 ] 5Bf£&C. §>"j >^C5mLCD@ffl7K^S£ 



-O^Ol/tinffl^-^^ > (Martin) *£ia£#§tJB{CG6ffl 

[0 0 5 8 ] 
[§S4] 







■hp 








62.3 X10< 


6.2 


L87 


100 




1.3 X10* 


0.5 


4 


2.1 




2.3 XlO* 


2.2 


7 


3.7 




3.3 X10* 


1.3 


10 


0.5 



[0 06 0 ] (1666096 ) W^<om^<OWMm^'t Z> 20 

m&m&mnoiMmomi- 2 

HSS0J4 r»fc*#**K»- 1-4 £E3l>T. 

-</c 0 ^fV70 (-fV7-f HJtttH) 4L. 
* (*S8J£rm«RSnTC*5fc©) 1 L, *j«fcC/7k2L 
£S^UT300mL <D)£P=:ft^^X3CCa*8g«?>"C. 12 
1 "Cicx eoftm&W Ltc* Vmtt&ffiZ: 
gCf'J VP h-TB*«A«tf. 28 - Ctcr 3iMra1*S» 

[0 06 1 ] gtSil±« (N : P : K> 0.013 : 0.031 30 
.0.056 %. CEC4.7 me/100g ) 31 

ras#u/cc©«iiHBr50ff«rfi^or. »ft±ai*ft» 

Ofc.C<WS»±«l L«C»UrfR(*«^i!»- 1^4 

3»B#iocmg itt&ili, SftWcctt, ffitHg^JE»4 
- 1 te£&2T?&ft&±m lL*fc0 4mL «t*lS^SE 
!4~3*J<l:a f 4-C«f5Sfe±ai L&fc9 3.3ml-C&6 e 

cc* a 9 »; offi^«rio*ft*r-^s« it BSMaftweflk-r 40 

[006 2] *wa<t-rsiE*4«c«. y (10 
-10-10) «rffli»r. ±tt<omsk±mi nctt-rz^m^ 

«*4Bl«CmT. BlKTjVrJ^ec, «ftn<D(R»1R 



^Ef4- 1 — 4*«ffll/A:Er«, t>Tft & ffi:itS^<£> 
[0 0 6 3 ] ( 7 ) ift(Dif^SiK:^t £ 

(Take^-All Patch: SttM) CC»TSB^»**KRO 

• ^ (Ophiobolus qraminis ) k "T&to 

^^'i777^t^ • y^S-^-X (Gaeunanomyces qram 
inis) "C&<E> 0 

[0 06 4] H8«i*^. SElin 2 . 

s^ig/m 1 tote Office (aea 

*iooomLcc»j!jnuTcn*ftpKrt5tflit//c. ya^y- 
>*i, 500 figi^5J:OCc*iooomL«:«linbrSKCciip 

[0 0 6 5 ] Bfil»ja*«. HTOi 9 KSMffiUfc. 

8*B-5fc. *Jffl©iBW*l!!»-5^8*J:ff»IB 

«cJ:oriKI»ffl*JWHOA:. 

BMKfl <K> = < 1 -**WO**HB^E»*A:**j*JH 
SKS??*) xioo 

i*»*«5ecm-r. 

[0 066 ] 
[*5] 
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15 16 
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82 


18 


72.3 




80 


20 


69.2 




92 
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87.7 




87 


13 


80.0 




65 


35 


46.2 


ft m k 


35 


65 





[0 06 7 ] ss^uwu, *§zw<Dm&m£m 
- > cfc o mm&m^ ct^^ti tc a 
mfcfbst t sew wa t *mt u ft. 

[0 0 6 9 ] ( 1 ) * y^CDm^CO^m 

t«^SDTMl/c 0 r&*>%, *1 m 3 (IF 

Stt. cccc<**o»S±iI*^>//>AO*»l»4l 
# (N : P : K=10: 8 : 25, < #$,Wfc^$?) 1.5kg 

[0 0 7 0 ] $ y<©a^*200 «©T>$ 1 *Jl/5 > 

l5H*IB8fci*U «aa«"C3»IBR*Ur5-C(D»S«:i5 
Bra1S??0/Co cn6Oa-7-^:30X60cm (12X25=300 



*Wml>tc 0 

[0 07 1 ] (2) ^v^m(D?mm^ 

(gE3 6cnu Ipi52cm. fi£62cm) *&C, 407^^1^ W 
f P-;H (Jl£2.5cm . igSOcnk fi£60c 

m) *r**>i±r, ccec±s2©AiSlASrt"CW^SO/c 
20 ft i # ( < #*i»f fc* (t*> ») i5ar *»D*rSI»b 

[0072] ( 3 ) tttwusBfci^jaff^aaE 

A • 777-f^7^A (Pythium aphanidermat 
urn) ^rffll^Co ft*tfC»^+//-f**iKll onfttcWr? 
T»ffiU C©i?:i7LWt, 30TJCCT 1 jBFffl*S*0 
/c 0 C 5/ + 1 WnCC 30mLCD@ffi7K i & 

30 ffi^3osscci%^yn.^^^x.r5:tt^^m^ 

[0 0 7 3 ] 
[*6] 







mwmmmm 


is a 


% m 


{%) 






(%) 




40 


0 


0 


40 


18 


45 


ftma^m- 1 


40 


0 


0 


40 


2 


5 


2 


40 


0 


0 


40 


5 


12.5 
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